Secondary structures and structural fluctuation in a dimeric protein, Streptomyces subtilisin inhibitor.
Based on the nuclear magnetic resonance assignments of a dimeric protein, Streptomyces subtilisin inhibitor (SSI), microscopic details of secondary structures in solution have been elucidated. The chemical shift index of C(alpha) signals, together with information on the hydrogen exchange rates of the backbone amide protons, were used to identify secondary structures. The locations of these secondary structures were found to be different in some critical points from those determined earlier by X-ray crystallography of the crystal. Notably, the beta3 strand is completely missing and the alpha2 helix is extended toward the C-terminus. Furthermore, hydrogen exchange experiments of individual peptide NH protons under strongly folding conditions revealed mechanisms of global and local structural fluctuation within the dimeric structure. It has been suggested that the global fluctuation of the monomeric unit occurs without affecting the accompanying monomer, in contrast to the equilibrium thermal unfolding, which is cooperative. Higher protection against hydrogen exchange for residues in part of the beta4 strand implies that this region might serve as a folding core.